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the four corners are platted as 1-7, 2-8, 3-5, and 4-6. These values include
uplift, if any exists. The trapezoid 1-7-8-2 thus represents the downward
pressure on the top of the block. Additional downward forces are the weight
of the block itself and the vertical water pressure on the upstream face repre-
sented by 3-9-10-1; also vertical tailwater pressure on 2-4 if any exists.
Considering the whole block, these downward forces are balanced by an up-
ward force represented by the trapezoid 3-5-6-4.

If any portion other than all of the block is considered, the "external" forces
are not in balance, which gives rise to shear. At the plane 2-15, for example,
there is a shearing force equal to the area of 15-17-6-4 less the weight of
2-15-4. At an interior plane such as 11-12, the shear is equal to the area of
12-19-6-4, less the area of 11-13-8-2 and less the weight of the block 11-2-4-
12. This is the essence of the two-plane geometric method.

(6) Computation procedure. Shear values are usually required at a number
of points and each computation requires the determination of two areas, the
weight of a partial block and the finding of differences, as previously explained.
Effort can be reduced by computing the differences directly. If a diagram for
the weight of the masonry is platted within the lower diagram as at 3-l'-2'-4,
and if the diagram 1-7-8-2 is platted in the reversed position, l;-7 -8 -2',
then the shear at 11-12 is equal to the area of 2-17-6-4, minus 17-19-18-8',
the latter area being the only variable.

If the vertical water load is inverted into the position 3-9'-10'-l', the shear
at 11-12 is also equal to the area of 5-9 -10'-7'-18-19. The two values must
check.

(c)  Required precision of computations.   Since the difference in the vertical
pressure diagrams on the upper and lower planes is very small compared to
that of either of the diagrams, it is necessary to take special precautions to in-
sure sufficient accuracy in the differential pressures.  This is accomplished by
preserving consistency between computations for the upper and lower planes.
It is not necessary to alter the precision of the primary dam computations
which are required for the upper plane.   However, for the lower plane, one
should start with the moments and forces applicable to the upper plane,
computed with normal accuracy, and, by combining very accurately the forces
and moments of the block between the planes, find the toe and heel pressures
on the lower plane.

(d)  Interpretation of results.   The computed shear across any section, as
11-12, rigidly represents the total shear across the prism at that point if the
design assumptions hold.  However, the shear is not constant from 11 to 12,
hence the computed value will not be exact for either of these points but will
approximate the shear at the midpoint 20.

Unit shearing stresses on mutually perpendicular planes being equal, the
computed values may also be taken as the horizontal shearing stresses along
the middle line of the block.

9. Geometric Analysis of Horizontal Stresses. Variation of horizontal
stresses along a horizontal section depends on the vertical variation in unit